Risk assessment for neurotoxic effects.
Regulation of neurotoxicants is generally based on setting allowable doses (exposures) by dividing a no observed adverse effect level (NOAEL) by uncertainty factors that hopefully account for interspecies and intraspecies differences for extrapolations of experimental results obtained in animals to humans. This procedure makes no use of estimates of risk as a function of dose or does it acknowledge any risk at the NOAEL. The purpose of this paper is to illustrate how bioassay data can be used to estimate the risk of neurotoxic effects as a function of dose. In the absence of direct measurements of neurotoxic effects, biomarkers associated with neurotoxic effects can be used as measures of toxicity. In the absence of a definition of an adverse effect, an abnormal level for a measure of toxicity can be established which occurs only in a small fraction of a population which is not exposed to the substance under investigation. Risk is defined as the proportion of a population whose levels of a measure of toxicity equal or exceeds the abnormal level of the measure under study. The procedure is illustrated using data for neurochemical, neurohistological, and behavioral effects of methylenedioxymethamphetamine (MDMA) administered to rats or monkeys. This procedure is more versatile than the NOAEL/uncertainty factor approach since it provides estimates of risk as a function of dose of a potential neurotoxic substance.